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ABSTRACT 



The system for integrating agent database access skills in 
call center agent assignment applications dynamically gen- 
erates data indicative of an agent's effective skill level by 
mapping the agent's acquired skills into their augmented 
skills representative of their ability to use the various 
automated resources that are required to satisfy the custom- 
er's request. The determined effective skill level is auto- 
matically updated as changes in the agent's effective skills 
are measured. In order to distribute work among the agents 
based upon agent skill levels, there must be a measure of 
each agent's competence with a particular skill. The pool of 
agents is divided into categories of those who must use 
guided problem solving tools to service a customer request, 
those who can address issues beyond the scope of the guided 
problem solving tool, and those who exhibit various levels 
of efficacy in using the guided problem solving tool. The 
system for integrating agent database access skills in call 
center agent assignment applications automatically com- 
putes an agent's effective skill level, which is a term used 
herein to describe a metric indicative of the agent's overall 
knowledge management ability consisting of both acquired 
skills and augmented skills. 

17 Claims, 5 Drawing Sheets 
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SYSTEM FOR AUTOMATICALLY 
ASSIGNING SKILL LEVELS TO MULTIPLE 
SKILLED AGENTS IN CALL CENTER 
AGENT ASSIGNMENT APPLICATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of U.S. patent 
application Ser. No. 09/089,788 filed on Jun. 3, 1998 and 
titled "System for Context Based Media Independent Com- 
munications Processing" and is related to an application 
titled "System for Integrating Agent Database Access Skills 
in Call Center Agent Assignment Applications," which is 
filed on the same date as the present application. 

FIELD OF THE INVENTION 

This invention relates to call processing systems and, in 
particular, to a call center call routing process that utilizes: 
the identity of the calling party, the contact context as well 
as a measurement of the effective agent skill level, compris- 
ing both the acquired and augmented skills of the various 
agents who staff the call center, to route the call to a 
destination call center agent in a manner that is appropriate 
to the contact, with the agent skill level being automatically 
updated on a dynamic basis. 

Problem 

It is a problem in customer service scenarios,'SUch as a 
call center, that these systems are architected in a manner to 
minimize the cost of providing the offered services pursuant 
to some predefined level of responsiveness to customers' 
requests. The call center systems typically provide a pool of 
customer service representatives, termed "agents" herein, 
who have various skill levels, to provide the calling party 
with an appropriate response to their inquiry. The agents are 
managed by a call center administrator who manually gen- 
erates metrics representative of various agent performance 
factors, including but not limited to: speed of processing the 
request, cogipptpnca. in providing the calling party with 
a ppropriate data , knowledge of the s ubject matter, ana the 
like. C all center routing systems^use these metrics to 
intermppen t a rai lin g pajfly 3£IE5SSgeJit-»chQ is determined 
to have the skills to most efficiently process the contact. The 
definition of these metrics and the efficiency measure are 
highly subjective and typically fail to recognize many other 
factors that are relevant to the processing of an incoming 
contact. 

An incoming contact to a call center is traditionally 
processed through hunt groups to a selected one of a 
plurality of splits, each of which comprises a plurality of 
hard wired telephones wired into a queue. An improvement 
over this hard wired call distribution system comprises a 
universal work queue for agents, which enables the call 
center system administrator to adjust the assignment of the 
incoming call connections for each agent or group of agents 
while also monitoring call center statistics. Also, the agents 
who staff the call center are not dedicated to processing only 
a single type of call, but can receive incoming calls of 
varying types, as their determined skill permits. The various 
agents and automated information sources available to the 
call center customer are dynamically incorporated into the 
communication connection on an as needed basis in order to 
serve the needs of the calling party. 

In particular, the calLcenter can be equipped with one or 
more automated resources that assist the agent in performing 
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their assigned task. These automated resources are charac- 
terized by many different terms such as: automated knowl- 
edge access tools, knowledge management, knowledge base, 
guided problem solving tools, databases, expert systems, 
5 interactive diagnostic tools, and the like, which automated 
resources enable the agent to more efficiently analyze the 
calling party request and obtain closure with regard to 
providing the information and/or service necessary to satisfy 
the calling party, which actions are termed "fulfillment" 
herein. The use of automated resources_ adjsjinallier-diraon- 
sion to the~Tntire~agent management "proces s, since some 
agents have acquired their skills via experience and may not 
be adept at the use of the automated resources, while other 
agents are expert in their use of the automated resources 
while they do not have extensive experience in the topic 

15 area. Thus, the determination of the effective agent skill is a 
combination of the agent's acquired skills, based upon 
actual experience, and the agent's ability to use the each of 
the various automated resources that are part of the call 
center system, termed "augmented skill" herein. Existing 

20 call centers do not account for this additional dimension of 
agent management relating to augmented skills and the 
present systems use a simple multiple level skill assignment 
paradigm to differentiate only the agents acquired skills in 
performing their assigned tasks. 

25 A further problem is that the assignment of the multiple 
skill levels is traditionally performed manually by the call 
center administrator capturing the agent's skill level in 
various subject areas by monitoring the agent's performance 
and then applying this information to call routing decisions. 

30 Unfortunately, the supervisor or call auditor must expend a 
significant amount of time in monitoring the agents and 
determining their competence using some set of quantifiable 
measurements. The resultant determined skill level is valid 
for only as long as the agent has not progressed to a 

35 successive level of competence in the skill sets. Thus, the 
measurement process must be ongoing and can require a 
significant administrative overhead. The absence of an auto- 
mated skill level assignment system further complicates the 
presence of the automated resources in the call center 

40 environment. 

In summary, existing call centers, p-gnipped. w ith i\t\tn-. 
inalejLiesouices which are used to serve the customers who 
access the call center, do not have the capability to recognize 
the effectiveness of the agents in their ability to use the 

45 automated resources or the ability to automatically deter- 
mine and assess the skill level of the agents. This inability 
to effectively assess and/or automatically assign represent 
resource management problems that translate to additional 
expenses for the call center operator due to misallocation of 

5" agent resources to the incoming calls received at the call 
center. 

Solution 

The above described problems are solved and a technical 
55 advance achieved by the present system for automatically 
assigning agent skill levels in call center agent assignment 
applications, which dynamically generates data indicative of 
an agent's effective skill level by mapping the agent's 
acquired skills into their augmented skills representative of 
60 their ability to use the various automated resources that are 
required to satisfy the customer's request. The determined 
effective skill level is automatically updated as changes in 
the agent's effective skills are measured and used by an 
intelligent work distribution system to make most effective 
65 use of the agents and their available skills. 

In particular, in order to distribute work among the agents 
based upon agent skill levels, there must be a measure of 
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each agent's competence with a particular skill. This is FIG. 3 illustrates in flow diagram form the operation of 

presently done with acquired skills, but not with augmented the call center of FIG. 1 in the processing of a typical call 

skills. The use of automated automated resources in a call connection, using the system for automatically assigning 

center environment is beneficial to the operator of the call agent skill levels in call center agent assignment applica- 

center in that it reduces the cost of training customer agents 5 tions; 

and improves the overall effectiveness of the customer nGS 4 ^ 5 aiustnte in block diagram form the 
service agents. Thus, the pool of agents can be divided into architecture of the s me data and the rocess 
categories of those who must use the guided problem reS pectively, for the call center example of FIG. 1 in 
solving tool to service a customer request, those who can , & ' *. <,'■,„ .• j 
address issues beyond the scope of the guided problem the Passing of a typical call connection; and 
solving tool, and those who exhibit various levels of efficacy FIG. 6 illustrates in tabular form the typical data structure 
in using the guided problem solving tool. The granularity used in the system for automatically assigning agent skill 
applied to each of these categories is a function of how the levels in call center agent assignment applications for man- 
metric can be quantified and the need to have a predeter- aging effective agent skill assignments, 
mined number of skill levels to differentiate among the 

agents. The system for automatically assigning agent skill 15 DETAILED DESCRIPTION 

levels in call center agent assignment applications automati- for automaticall assi m a nt skill levels 

cally computes an agent s effective skill level, which is a ,, . . • . ,• j _■ u 

term used herein to describe a metric indicative of the "> cM C6 ° ter agent assignment applications dynam.caUy 

agent's overall knowledge management competence con- S eneral6S data indicative of an agent s effective skill level by 

sSting of both acquired skills and augmented skills. 20 mapping the a § ent s a «^ red s ^ lnto their augmented 

The present system for automatically assigning agent skill skills representative of their ability to use the various 

levels in call center agent assignment applications weights automated resources that are required to satisfy the custom- 

an agent's acquired skill level for a particular task by use of er s request. The determined effective skill level is auto- 

a weighting factor that is a measure of the agent's aug- matically updated as changes in the agent's effective skills 

mented skill level consisting of the agent's ability to use a 2 5 are measured and used by an intelligent work distribution 

guided problem solving tool. For example, the agent skill system to make most effective use of the agents and their 

level associated with the use of a particular automated available skills. In order to simplify this description, the 

resource can be mapped to an effective skill level in a following description in voice-centric, although it is evident 

particular subject matter. The system for automatically that contacts with the call center can be made via other 

assigning agent skill levels in call center agent assignment 30 media, including the Internet, private networks, cellular 

applications automatically reevaluates and reassigns the communication systems, and the like, 

skill levels for the agents with regard to the fulfillment The call center processing of an incoming call to comple- 

process. There are numerous techniques that can be used to uon can be divided into three identifiable functions. The first 

automatically update agent skill levels, including but not function represents the segmentation phase where the call 

limited to: 35 center iden tifies cu stomers jjgd determines a quality ot>- 

Establishing a set of measurable per-transaction goals s ervice to be_ pjoyjded_to_this customer. The customer 

(sale made, contact handled within a predetermined time, identity is typicall y determ ined via Autom atic Numbe rJden- 

customer satisfaction) for each interaction type of transac- ti fication dataje ceived fr onUhe.cen tral office t hat serves th e 

tion (sales contact, trouble contact, emergency contact). If callMg.party-and/or.me.use.of.anInteractiy.ejy oiceile spor^e 

these goals are consistently met, the agent's skill level is 40 s ystem to collect data frnm ihp. TSllfng Baity^The call centaf' 

automatically incremented by a predefined amount. may also use the customer identity t o compute a customer 

Aggregating goal types over time such that the agent's hfejime_value, which is an indication of the value of this 

performance over time is considered, with the agent perfor- customer to the operator of the call center. The second 

mance representing consistency, as well as performance function comprises resource selection, wherein the call 

growth. 45 center selects an agent from the pool of agents, using data 

Reporting skill changes recorded in an external source & om any of a number of sources to identify the service 

and/or automatically generating alerts with respect to auto- needed by the calling party, such as data indicative of the 

matically identified changes in agent skills. dialed number (where the call center maintains a plurality of 

Thus, the present system for automatically assigning Usted directory numbers for the each of the various services 

agent skill levels in call center agent assignment applications 50 provided), data from the Interactive Vnice-Resooase^vstem 

dynamically generates data indicative of an agent's effective indicative of a gajling^artyjgle. ction of a de ausd^tiaation 

skill level by mapping the agent's experience skills into their or desired service^and/or data from databases maintained in 

ability to use the various automated resources that are me cal1 center indicative of the calling party's previous 

required to satisfy the customer's request. The determined interactions with the call center, which data can be used to 

effective skill level is automatically updated as changes in 55 extrapolate the calling party's history to predict the service 

the agent's effective skills are measured and used by an presently required. The identified service request is mapped 

intelligent work distribution system to make most effective 10 a selected a 8 ent m the P° o1 of a g en ts as a function of agent 

use of the agents and their available skills. skm level > a S ent availability, customer value, and various 

other factors. Finally, the third function comprises a fulfill- 

BRIEF DESCRIPTION OF THE DRAWING fi0 men t phase wherein the calling party is connected with a 

FIG. 1 illustrates in block diagram form the preferred selected agent who performs requested function, using the 

embodiment of a call center architecture which incorporates agent's acquired and/or augmented skills, 

the system for automatically assigning agent skill levels in The execution of the final function includes the collection 

call center agent assignment applications; of data regarding the performance of the agent, which data 

FIG. 2 illustrates in block diagram form the preferred 65 is used to automatically update the agent's skill level. This 

embodiment of a call center architecture that uses a work data collection includes detecting trends in agent perfor- 

flow-based call management paradigm; mance as well as the extrapolation of detected trends. 
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In order to provide a context for the present system for and efficient manner through the call center architecture. The 

integrating agent database access skills in call center agent work flow-based call routing processor 108 operates a 

assignment applications, the call center disclosed in the process engine 120 to enable the customer to provide data, 

above-noted patent application titled "System for Context either actively or passively, to define the optimal route 

Based Media Independent Communications Processing" is 5 through the call center 100 to obtain the services desired by 

used as an example of a call center. However, the use of this this customer in a customer-specific manner. The work 

call center system is not intended to limit the applicability of flow-baaed call routing process 108 collects data from the 

the present system for automatically assigning agent skill vano f 6le , men , ts ™P«m>«» ° e ca " center and abo 

levels in call center agent assignment appkcations to other P, ravides data t0 r 5&" late the °P eratl0 ° ° f the cal1 center 

call centers and other communication systems, since the 10 elemen ^ ^ use of «*V**x* engine 120. 

applicability of the concepts disclosed herein are not limited To effect a communication connection to the call center 

to the particular application disclosed herein. 100 > the customer must initiate a call connection in a 

conventional manner to a point of presence provided by the 

Call Center Function and Architecture call center 100 on the appropriate communication network. 

j 5 In this example, the call center 100 has a plurality of such 

FIG. 1 illustrates in block diagram form the preferred po i nt of presence embodiments to thereby serve customers 
embodiment of a call center architecture which includes the w j tn diverse types of communication devices. These are: 
system for automatically assigning agent skill levels in call Terminal Control Protocol/IP (TCP/IP) on an Local Area 
center agent assignment applications. A call center 100 Network/Wide Area Network (LAN/WAN), Public Tele- 
comprises an automated call management system where phone Switched Network (PTSN), Integrated Services Digi- 
customers can access information regarding products and t al Network (ISDN), and Asynchronous Transfer Mode 
services that are offered by the call center operator. The call (ATM) on an LAN/WAN. 

center 100 is generally staffed by a number of agents The Accessing Layer 201 comprises a categorization of a 
304-306 who answer queries from the customers, provide plura i ity of communication devices that the customer may 
information, and take customer orders, as well as optional ^ use to a call connect ion. Those listed in FIG. 2 are 
recorded information sources TS, and the like. The call typical examples of communication devices and the various 
center 100 is connected to a plurality of lines Tl-Tn of the entries lis[ed herein can be djvided jnto different combina- 
Pubhc Telephone Switched Network PTSN, which serves to tions than ma , mustrated herein> depen ding on the granu- 
interconnect a plurality of subscribers to each other and to larjty of , he divisions that may be desired for a particular 
the call center 100. The subscribers can be equipped with jo application. The entries illustrated are: wired voice terminal, 
rotary dial telephones DSl-DSm, or touch-tone telephones personal compute r, cellular voice/data, anymedia terminal, 
DTl-DTk. The call center 100 includes a call routing pay phone of these categor i es represents a subset of 
controller 108 that is equipped with a process engine 120 to weU communicat io n devices and an associated tech- 
manage the call assignment to agents as described below. In nology that must be by me call center 100 For the 
addition, the call center 100 includes a call center manager purpose of illustratioil> the following example uses a cus- 
109 that functions to regulate the agent skill assignment and tomer who ^ equipped ^th a anymedia terminal and who 
overall operation of the call center 100, such as assignment d esires to access information, resident in the communication 
of thresholds, setting of contact management parameters, an(J da(a processing systems tha t serve the call center 100. 
setting of agent monitoring statistics, and the like. M showQ in FIG 2> the customer at the anymedia terminal 
' Thcxa ll center 100 cap optionally inc lu de or be served by w traverses the first hallway to enter the "room" noted as ATM, 
a n Interactive Voice, Rfisp.oj ise_system 102 that fanc.tia ns.in which indicates that the customer call connection is imple- 
weu Known fashion to co llect ds^ftom^he^alHng£artv to mented from a anymedia terminal via the physical commu- 
Qaib ls^^ cM^^tjr"lM\q^d^^^^^^^^^^^^) nication facilities implemented in the Asynchronous Trans- 
a n app ^p^^oSrinatiori^jyhin the^ call center 100. By fer Mode of data communication. 
' -using the automated interactive voice response sySfem'102, 4J jhe third layer of the hierarchy comprises the Relating 
the call center system 100 avoids the_needJqprovide human Layer 203 which represents the mode of presentingthe point 
operators lo pejf or^ t he <grlcular dat a gathering functioiD 0 f presence to the customer (and possibly also to the agent) 
that kjujo^ecH^ once the customer reaches the physical boundary of the call 
102r^FEs~enat51es the_pn^sion^of,me.ieaturei^ar^^ejxices center ioo. These selections are: prompting the user with 
Vjobe effecjejdjnjnjriej^ manner. J0 popSj ANI hits with screen pops, hypertext, voice 

. , . , , , „ „ „ message with user prompts, recorded message, and the like. 

Architectural Layers of the Call Center Each of these call center responses ^ appropriat6 for a 

FIG. 2 illustrates in block diagram form the preferred particular customer communication device and/or commu- 
embodiment of a call center call routing controller 108 that nication mode, or are based on a customer preference, 
uses a work router, such as a work flow-based call manage- 55 Therefore, the work flow-based call routing process 108 
ment paradigm to obtain data from and control the operation must collect data from the incoming call connection to 
of the various communication facilities that serve to imple- determine the particulars of this incoming contact to thereby 
ment the call connections. As described in the above-noted provide an appropriate response. If the incoming call data 
patent application titled "System for Context Based Media includes an identification of the customer, the work flow- 
Independent Communications Processing," calls can be 60 based call routing process 108 can access the data stored in 
placed to the call center 100 with more than one medium and one of the databases 107 resident in the call center 100 to 
media can be added to or dropped from the communication retrieve customer-specific data to enhance the appropriate- 
connection at any time during a contact. The call center 100 ness of the call handling, as is described in additional detail 
functions to selectively interconnect the plurality of custom- below. 

ers with the information and services that are provided by 65 The fourth layer of the hierarchy comprises the Fulfilling 

the call center 100. To accomplish this function, the incom- Layer 204 which represents the physical apparatus and 

ing contact from a customer must be routed in an appropriate business process used by the call center to serve the call 
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connection. These include: interactive response, live agent, example the customer initiates a voice call and desires an 

Web server, FAX back, voice message. The rules-based call E-Mail response order confirmation. These categories of 

routing process directs the incoming call, absent specific rules data are maintained in the process engine 120 to enable 

selections by the customer, to an appropriate one of these the system to efficiently process the calling customer's call 

options to thereby create a pseudo personal connection, 5 connection. 

where the customer has their incoming call processed in a The process engine 120 itself is illustrated in block 
manner that is of greatest interest to this particular customer. diagram form in FIG. 5 and, for the particular call center 
This personalization includes the use of contact context example, comprises three components. The rules creation 
information, so the serving agent can provide a personalized language 501 comprises a user interface that enables a 
response, having had access to the context of this particular 10 system administrator to create and manage the rules that are 
customer displayed at the time the incoming contact is used to regulate the operation of the process engine 120 and 
connected to the agent's terminal. thereby regulate the operation of the call center 100. The 
The final layer of the hierarchy comprises the Information individualized care engine 503 comprises customer-specific 
Layer 205 that comprises the associated information pro- data and the processing of this data to adapt the operation of 
cessing systems that function to provide the goods and is the call center 100 to most effectively match the preferences 
services to the customer. These include: customer database, of a calling customer. Thus data represents a history of past 
communication context database, order entry scripts, forms, interactions of the particular customer with the call center 
Web pages, customer billing information, back order 300 as well as accounting data and data collected from other 
fulfilment, contact context data input by the agents in sources that is relevant to the provision of the degree of 
response to contact context changes occasioned by the 20 personalized service to the particular customer. The effi- 
customer, and the like. These databases are typically resident ciency engine 502 comprises the call center operation con- 
in a plurality of independently operational data processors. trol. This efficiency engine 502 maintains data relating to 

_, . , _ , _ various aspects of operation of the equipment that comprise 

Process Engtne and Rules Data ^ caU center m ^ [he example mustrated m FIG . 5 

FIGS. 4 and 5 illustrate in block diagram form the 25 shows data collection for caller identification, as well as call 
architecture of the process engine data 400 and the process status: new call received, call transferred, call on hold, and 
engine 120, respectively, for the call center example of FIG. the like. Furthermore, agent data is maintained: identifica- 
3 in the processing of a typical call connection. In FIG. 4, the ti on of the skill set for each agent, the state of each agent 
data 400 typically contained in the process engine 120 is position, and level of activity for each agent. There is also 
divided into a number of categories. The first category is the 30 a basic call queue management process that provides a 
Identification Data 401 that can be used to assist in the universal queue for incoming call connections. This queue 
identification of the calling customer. This data represents identifies the time-ordered sequence of incoming call 
the information that is available as a result of the calling connections, regardless of the media that is used to serve the 
customer creating a physical call connection to the call call connection. Thus, the calling customer is served in true 
center system 100 via some selected communication 35 or der of arrival fashion (or any other queuing algorithm 
medium, and is contained in the call context. This data can desired), rather than being placed in a queue based upon 
be caller identification if the calling customer is using a media type. The call center administrator can adjust the call 
voice line connection from a telephone station set TEL1, distribution as a function of the number of calls in the queue 
TEL2, or E-Mail address if accessing the system via a 0 f a particular media type. It is envisioned that at least some 
personal computer 300 and a shared communication net- 40 0 f the agents are equipped with terminals that enable the 
work such as an Intranet or the Internet. The second category agents to process call connections of more than a single 
of rules data comprises the Qualification Data 402 that media type. The mix of media types processed by a particu- 
identifies the importance of this calling customer to the i ar agent can therefore be adjusted as a function of the mix 
operator of the call center 100. Thus, the customer identi- 0 f call connections in the universal queue. Finally, the 
fication data is used to access account information contained 45 efficiency engine 502 is equipped with a set of dynamic 
in the database 107 to provide further information that predictors and artificial intelligence algorithms to process all 
relates to the specific needs of this calling customer. 0 f the above-mentioned data to regulate the handling of the 
Therefore, the calling customer can be identified as a "high call connections, 
value" customer based upon past volume of sales transac- 
tions and may also be identified as the recipient of special 50 ^ Interactive Voice Response System 
discount offers. The third category of rules data comprises In order to limit the expense involved in providing 
Circumstances Data 403 that may impact on the processing if operators, many customer service systems optionally 
of this call connection. Thus, the prior call activity for this' » include an Interactive Voice Response (IVR) system 102 
calling customer may be an important indicator of the type front end that serves to interface with the calling party at 
of service that they should receive. The fourth category of 55 /telephone station set DS1, provide prompts to the calling 
rules data comprises the Efficiency Context Data 404 for the J party to enable the calling party to provide the interactive 
call center 100. This data relates to the present state of / voice response system 102 with sufficient customer infor- 
operation of the call center and provides an indication of I mation to enable the call center 100 direct the call in an 
length of queue, status of preferred agents which agent Inappropriate and efficient manner. In particular, the interac- 
would be best adapted to process this contact, and the like. 60 tive voice response system 102 typically comprises a hier- 
Finally, the fifth category of rules data comprises the Entitle- archically ordered series of audio messages, each of which 
ment Data 405 that defines the type of call processing that comprises a listing of the various choices available to the 
is appropriate or preferred for this specific calling customer. calling party at that particular juncture of the hierarchy. In 
Thus, the calling customer may prefer personalized service response to presentation of these choices, the calling party 
from an agent rather than a voice response system, or the 65 typically elects to traverse another level of the hierarchy by 
calling customer may prefer immediate service. In addition, selecting one of the options that were offered by the par- 
an any media call instance can be processed where for ticular audio segment that was most recently presented to the 
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calling party. The calling party presents their selection by 
operating a touch tone key on the telephone station set DS1 
thereby indicate the one of the plurality of choices that 
ere offered. The interactive voice response system 102 
monitors the communication connection for the presence of 5 
touch tone signals that are indicative of a calling party 
selection of one of the menu options that is presently being 
offered. In response to receipt of a touch tone signal, the 
interactive voice response system 102 traverses the hierar- 
chy to the particular selection that was indicated by the 10 
presented touch tone signal. In this manner, the interactive 
voice response system 102 enables the calling party to 
traverse a plurality of hierarchically organized choices to 
reach a particular service or feature that is of interest to the 

L calling party, without the call center having to expend any 15 
agent resources. 

Call Routing via Rules Based Process 

FIG. 3 illustrates in flow diagram form the operation of 
the call center of FIG. 1 in the processing of a typical call 
connection, using the system for automatically assigning 
agent skill levels in call center agent assignment applica- 
tions. The user initiates the call connection at step 301 from 
a telephone station set DS1 by dialing a listed directory 
number assigned to the call center 100. The Public Tele- 
phone Switched Network PTSN connects the user to the call 
center 100, which activates the process engine 120 to 
determine an appropriate routing of this incoming call. Since 
all media types are accepted, the process engine determines 
the nature of the data content and format in the incoming 30 
call: E-Mail, voice, WEB connection, Intel acti,}} ^ textua l 
data, facsimilie transmission, and the like. The process 
engine 120 reviews the status of the.a yailable_re_sources, 
including: huT5aTTagenls, Voice Response Unit ports, fac- 
similie machines; servers, automated agents, and the like. In 35 
this call instance, the process engin e [ 120 ex t e ndsjhe call 
connection to the Interactive Voice Response system l r 02*at 
sJep~;3027The Interactive Voice Response system 102 at step 
03'quefies'the user to collect data relating to the identity of 
the caHing~p^y , a"rrd*an y'other*calling party related data that 40 
^afTfre usecflo process tnis conTa'ct'rn^e^ropeiieontgafTfie 

indication from the user as to the desired destination. The 
calling party can elect to access a number of destinations', 
/ such as recorded announcements TS at step 305, or an agent 45 
I at step 306. For" the purpose'of this description, the latter 
V choice is described. 

The processing of the initial connection for this calling 
customer comprises the call connection entering the Access- 
ing Layer 201 of FIG. 2 via the Wired Voice Terminal 50 
category and receiving a point of presence on the call center 
system 100 by the process engine 120 providing a Tip/Ring 
Public Network section of the Connecting Layer 202 of FIG. 
2. The process engine 120 performs a relationship building 
LO function, which comprises a layer of functionality that is 55 
overlaid on the connectivity layer. In the relationship build- 
ing function, the mode of communication that is deemed 
appropriate by the process engine 120 for this type of access 
is the Availability category of the Relating Layer 203, which 
interconnects the Live Agent component of the Fulfilling 60 
layer 203 with the calling customer. 

At step 307, the^Jntejactoie_Vojce-ResponseJsystem 102 
transm its the collected data to the call routin g process pLQ8 
fo rjnclusion In the rules data 5 00 p ortion of the pr o cess 
engine 12 0," The call 'center router i0I J co'm'municates with 65 
the "work flow-based call routing process 108 to direct this 
communication connection to an appropriate destination. 



The process engine 120 portion of the work flow-based call 
routing process 108 at step 308 obtains.data.ielating.t.cUhe^. 
cusJo^ji(InformatiQpjBa5i§r 205) as part of the communi-j 
c ation connectionfjedu -ecti o fl. In particular, the identity 'of 
the customer, customer query information input to the bythe 
customer, and the like ar e"transmiH^t oTtKelw orklBow -based 
ca ll routin g process 108. Thus, the call context data that is 
associated with this cu stomer's access to the call c enter 10 0 
is retained "and' p assed^on g~Vith"tnTais1omer' s commu- 
nicatio"n"connection to the next||liHf^fligEall i ^nnec^on ; ^ 
The wo^k~flow : BaSed"call'*routing process 108 prequalifies 
this contact by generating a customer profile at step 309 and 
re directing., t he communications* connection to a selected \ 
category of the Fulfilling Layer 204 in the call center 100 j 
based upon the customer-indicated preferences and pas- ) 
sively collected customer data. For the selected example, the — 
rules-based call routing process 108 must route the calling 
customer to a live agent for the processing of this call 
connection. 

Process Engine Processing of Incoming Call Data 
Accumulated Over Multiple Calls 

Assume for the purposes of this description, that the 
calling customer has attempted to access the call center 
agents three times in the last 24 hour period and was 
unsuccessful in all three attempts due to the agents being 
busy. When the calling customer elects to access an agent at 
step, the work flow-based call routing process 108 as part of 
the call routing process, activates the process engine 120 
which retrieves all relevant data regarding this customer for 
processing at step . The process engine 120 retrieves cus- 
tomer related data: Customer Data Base data from the 
Information Layer 205, Customer Profile Info category of 
the Relating Layer 203, as well as agent related data from the 
Load Balancing and Availability categories of the Relating 
Layer 203 in order to process the customer initiated request. 
The following data is relevant to this call connection: 

Identification: Customer account number, telephone 
number, Internet address, and the like. 

Circumstances: Customer has unsuccessfully attempted to 
reach an agent three times in a 24 hour period 

Qualification: Customer is of high value 

Efficiency Context: All agents are busy and incoming 
calls are queued 

The process engine is programmed with a plurality of 
rules relating to all aspects of call processing and data 
collection. An example of one such rule can be the follow- 
ing: 

Rule: IF the calling customer is of high value and has 
abandoned their attempts to contact the call center 
agents via any medium at least three times in a single 
24-hour period, THEN quickly connect the calling 
customer to an agent, EVEN if the call center is 
overloaded. 

Therefore, once the process engine 120 receives the data 
relating to this calling customer's call connection, and 
history of prior attempts, the process engine 120 executes 
the above-noted rule and produces the following result: 

Entitlement: Place this calling customer's call connection 
at top of queue for immediate processing. 

The process engine 120 therefore signals the work flow- 
based call routing process 108 to place this call connection 
at the head of the incoming call queue and to route this call 
connection via call center switch 101 to the first agent whose 
skills match the needs of the calling party, such as agent 304. 
The agent availability, skill level and agent administration 
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data is considered in the agent selection process for the automated resource on the agent's skill to provide an aug- 
servicing of this call connection. mented skill level varies as a function of the impact that the 
The work flow-based call routing process 108 thus automated resource has on the agent's ability to be respon- 
responds to this decision by activating call center switch 101 sive to the calling party's needs. Therefore, in the chart of 
at step 310 to interconnect the calling customer with avail- 5 FIG. 6, an agent with a skill level of 0 and a automated 
able agent 304. The agent 304 receives call context data resource skill level of 2 has their skill level for task 1 
from the work flow-based call routing process 108 to augmented to a 1 level, while for task 3, their skill level is 
thereby enable the agent 304 to interact with the calling not augmented at all. Similarly, an agent with a basic skill 
customer in an informed manner. In particular, the customer- level of 1, and an associated automated resource skill level 
specific context data relating to this call connection is 10 °f 2, has their skill level for task 1 augmented to a 2 level, 
presented to the agent 304 as part of the initial call connec- while for task 3, their skill level is augmented to a 2 level, 
tion. The agent 304 can be informed of the calling custom- Therefore, the augmentation of agent skills may not be 
er's failed attempts, Web site browsing, presently shipped linearly applied across tasks, nor across agent experience 
orders, back ordered goods, and the like. The agent 304 can levels, nor across automated resource skill levels. The result- 
thereby be prepared to intelligently discuss the customer's 15 ant multi-dimensional matrix of agent experience levels and 
needs. Thus, at step 311 the agent 304 serves the calling automated resource skill levels mapped to augmented skill 
customer's request. levels therefore represents the effective agent skill level for 

each set of input parameters. 

Augmented Agent Skills In addition, multiple agent skills may be evaluated with 

„ no respect to a particular contact. For example, upon receipt of 

An agent at a computer company that sells and supports v> . . .. . ,. ,. ... 

T . an E-Mail comprising a consumer loan application, written 

personal computers may receive a service call tor support on . „ .... , , -,i u a ■ , a- . 

y ,, K j a i.u u .t. . . u m Spamsh, the agent skills can be parsed into discrete 

a malfunctioning modem. Although the agent may not have . r . „ ,f ., c . £, . , , 

6 , °^ °. , , , ■ categories: E-Mail proficiency, Spanish language 

a tremendous amount of experience with troubleshooting „ . . .. .. . „ c . t™. 

. , , r~ proficiency, loan application processing proficiency. These 

modem problems, a guided problem solving tool can pro- c . . . , . ■ .. . c 

, a guiu^ ~i '"B v proficiencies can be measured via supervisor monitoring of 

vide the agent with a structured sequence of inquiries and f, . . . 

& . , ., ^ . . i the agent, post contact processing accuracy measurements, 

tests to resolve the problem. After some tune using the tool, ' ^ ^ tQ ^ ^ ^ ^ 

the agent typically becomes more adept at not only provid- . , , .« , . , „ , , 

6 , ,,, . , j , contact, and the like. This data can be collected automati- 

lng answers to the questions addressed by the guided prob- ,. „ , , , ., 

. 6 . . . , 7. , .• .u . cally or manually and are processed by the procsee engine 

lem solving tool, but also answering questions that are . . .. ,. .... . , •„ ; r , 

, , 6 ' r , ., , ., , . 30 120 to automatically update the agent skill levels, 
beyond the scope of coverage of the guided problem solving 

tool. The first agent is a novice support person, while the Summary 
latter is an adept or expert support person. ifj e S y Stem for automatically assigning agent skill levels 
Using the range of skill levels from 0 representing no skill in call center agent assignment applications dynamically 
to 4 representing expert, the mappings of the table of FIG. 35 generates data indicative of an agent's effective skill level by 
6 represents such a set of augmented skill determinations. mapping the agent's acquired skills into their augmented 
The assignment of the multiple skill levels can be performed skills representative of their ability to use the various 
manually by the call center administrator capturing the automated resources that are required to satisfy the custom- 
agent's skill level in various subject areas and then applying er's request. The determined effective skill level is auto- 
this information to call routing decisions. Unfortunately, the 4Q matically updated as changes in the agent's effective skills 
supervisor must expend a significant amount of time in are measured. In order to distribute work among the agents 
monitoring the agents and determining their competence based upon agent skill levels, there must be a measure of 
using some set of quantifiable measurements. The resultant each agent's competence with a particular skill, 
determined skill level is valid for only as long as the agent What is claimed: 

has not progressed to a successive level of competence in the 1. A communications management system, operational in 
skill sets. Thus, the measurement process must be ongoing " a communication service providing system, for intercon- 
and can require a significant administrative overhead. The necting a customer who is using a communication device, 
system automatically reevaluates and reassigns the skill with a selected one of a plurality of agents who are con- 
levels for the agents with regard to the fulfillment process. nected to said communication service providing system, 
There are numerous techniques that can be used, including: 5Q comprising: 

Establishing a set of measurable per-transaction goals means for retrieving data relating to said customer to 

(sale made, contact handled within a predetermined determine a at least one service need of said customer, 

time, customer satisfaction) for each interaction type of means, responsive to said determined service need, for 

transaction (sales contact, trouble contact, emergency selecting a one of said plurality of agents to serve said 

contact). If these goals are consistently met, the agent's 55 customer as a function of both an experience level of 

skill level is automatically incremented by a predefined said selected agent with respect to said determined 

amount. service need and an augmented skill of said agent 

Aggregating goal types over time such that the agent's comprising said agent's skill level in using a automated 

performance overtime is considered, with the agent resource which is appropriate for said determined ser- 

performance representing consistency, as well as per- v ^ cc nee d; and 

formance growth. means for establishing a communication connection 

Reporting skill changes recorded in an external source through said communication service providing system 

and/or automatically generating alerts with respect to to said selected agent. 

automatically identified changes in agent skills. 2. The communications management system of claim 1 

The skill set defined for the agent comprises a plurality of 65 wherein said means for retrieving comprises: 

skills, each of which is augmented by the availability of a interactive voice response means for presenting said cus- 

automated resource or tools. The impact of the associated tomer with a predetermined hierarchically organized 
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set of questions to obtain data from said customer for 
identifying at least one service need. 

3. The communications management system of claim 1 
wherein said means for retrieving comprises: 

customer identification means for automatically obtaining 5 
data relating to said customer for identifying at least 
one service need. 

4. The communications management system of claim 1 
wherein said means for selecting comprises: 

means for work flow based call routing using said deter- 10 
mined service need to assist in the call navigation to 
said selected agent. 

5. The communications management system of claim 1 
wherein said means for selecting comprises: 

means for maintaining data comprising a mapping of 
agent experience, and an augmented skill of said agent 
comprising said agent's ability to use an automated 
resource, to each of plurality of service needs. 

6. The communications management system of claim 5 2Q 
wherein said means for selecting further comprises: 

means for analyzing availability of the ones of said 
plurality of agents having skills appropriate to said 
determined service need; and 

means for automatically selecting an agent based upon 25 
availability of agents having skills appropriate to said 
determined service need and said maintained data. 

7. The communications management system of claim 4 
wherein said means for work flow based call routing com- 
prises: 30 

efficiency engine means for managing operation of said 
plurality of agents; and 

customer satisfaction engine means for processing 
customer-specific data to adapt the operation of said 
communications management system to most effec- 
tively match the preferences of said customer. 

8. The communications management system of claim 7 
wherein said means for work flow based call routing further 
comprises: 

means for maintaining data for use by said efficiency 
engine means and said customer satisfaction engine 
means. 

9. The communications management system of claim 8 
wherein said means for maintaining data comprises: 4S 

means for maintaining customer identification data com- 
prising information that is available as a result of said 
communication connection; 

means for maintaining qualification data comprising 
information that identifies the importance of said cus- 50 
tomer; and 

means for maintaining entitlement data comprising infor- 
mation that defines the type of call processing appro- 
priate for said customer. 

10. A method of operating a communications manage- 55 
ment system, operational in a communication service pro- 
viding system, for interconnecting a customer who is using 

a communication device, with a selected one of a plurality 
of agents who are connected to said communication service 
providing system, comprising the steps of: 60 
retrieving data relating to said customer to determine a 

service need of said customer; 
selecting, in response to said determined service need, a 
one of said plurality of agents to serve said customer as 
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a function of both an experience level of said selected 
agent with respect to said determined service need and 
an augmented skill of said agent comprising said 
agent's skill level in using a automated resource which 
is appropriate for said determined service need; and 
establishing a communication connection through said 
communication service providing system to said 
selected agent. 

11. The method of operating a communications manage- 
ment system of claim 10 wherein said step of retrieving 
comprises: 

interconnecting said customer with an interactive voice 
response system for presenting said customer with a 
predetermined hierarchically organized set of questions 
to obtain data from said customer for identifying at 
least one service need. 

12. The method of operating a communications 
management, system of claim 10 wherein said step of 
retrieving comprises: 

automatically obtaining data relating to said customer for 
identifying at least one service need. 

13. The method of operating a communications manage- 
ment system of claim 10 wherein said step of selecting 
comprises: 

work flow based call routing using said determined ser- 
vice need to assist in the call navigation to said selected 
agent. 

14. The method of operating a communications manage- 
ment system of claim 10 wherein said step of selecting 
comprises: 

maintaining data comprising a mapping of agent 
experience, and an augmented skill of said agent com- 
prising said agent's ability to use a an automated 
resource, to each of a plurality of service needs. 

15. The method of operating a communications manage- 
ment system of claim 14 wherein said step of selecting 
further comprises: 

analyzing availability of the ones of said plurality of 

agents having skills appropriate to said determined 

service need; and 
automatically selecting an agent based upon availability 

of agents having skills appropriate to said determined 

service need and said maintained data. 

16. The method of operating a communications manage- 
ment system of claim 13 wherein said step of work flow 
based call routing comprises: 

managing operation of said plurality of agents; and 
processing customer-specific data to adapt the operation 
of said communications management system to most 
effectively match the preferences of said customer. 

17. The method of operating a communications manage- 
ment system of claim 16 wherein said step of maintaining 
data comprises: 

maintaining customer identification data comprising 
information that is available as a result of said com- 
munication connection; 

maintaining qualification data comprising information 
that identifies the importance of said customer; and 

maintaining entitlement data comprising information that 
defines the type of call processing appropriate for said 
customer. 
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